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Introduction
Cervical assessment in pregnancy has been evaluated
extensively in the past decade [1–4]. The relationship
between cervical length and obstetric outcome has been
evaluated by measuring the cervical length of different
patient groups using different methodologies. Meas-
urement of cervical length could be applied not only in
the early trimesters for the prevention of preterm birth,
but also in the late trimesters for the prediction of the
success in labor induction [5]. When a pregnant woman
is at high risk for preterm birth with risk factors such
as a history of preterm delivery, preterm contraction,
vaginal bleeding, vaginal infection, previous cervical sur-
gery or congenital abnormality of the reproductive tract,
the uterine cervix has to be carefully examined. Trans-
vaginal ultrasound in combination with physical exami-
nation is essential for evaluating the high-risk woman.
The following will offer recent evidence and opinion
concerning measurement of cervical length in the man-
agement of high-risk pregnancy for preterm delivery.
Application of Transvaginal Ultrasound 
in Pregnancy
The importance of transvaginal ultrasound in measuring
cervical length in pregnancy was applied and published
in 1999 [6]. Transvaginal ultrasound measures the dis-
tance between the internal os and external os (Figure 1).
The mean cervical length at 24 weeks is about 35 mm.
A short cervix is defined as a cervix that is less than
25mm and funneling, i.e. ballooning of the membranes
into a dilated internal os, but with a closed external os
[2] (Figure 2). Women with progressively shorter cervices
experience increased rates of preterm birth.
Cervical Length and Uterine Anomalies
Pregnancies of women with uterine anomalies have
higher rates of abortion and preterm deliveries, result-
ing in lower live birth rates. These pregnancies should
be considered as one of the identified factors in high-risk
obstetric patients. Recent studies on various sample
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sizes mostly with cervical lengths measured between 14
and 24 weeks of gestation showed that women with
uterine anomalies and short cervices of < 25 mm had
50% more spontaneous preterm births than those with
uterine anomalies but normal cervical lengths [7,8].
Subtypes of uterine anomalies, including bicornuate,
septate, didelphys and unicornuate uteri, were reported,
with unicornuate uterus being associated with the highest
rate of cervical shortening and preterm delivery [7,8].
Cervical Length and Prior Conservative
Cervical Surgery
A history of more than one induced first-trimester abor-
tion not only increases the risk of endometrial injury, but
also has an impact on subsequent preterm delivery or
abnormal placentation. Women with multiple prior
induced abortions and short cervices at 14–24 weeks
have a 3.3-fold greater chance of spontaneous preterm
births than those with cervical lengths of ≥ 25 mm [9].
With the advent of effective screening programs,
conservative methods are used to treat cervical intraep-
ithelial neoplasia and microinvasive cervical cancers in
reproductive-age women. Recent systematic reviews 
and meta-analyses have raised high concerns on cervical
surgery and preterm birth [10–14]. There are several 
hypotheses by which cervical excision procedures might
increase the risk of preterm deliveries. The proposed
hypotheses include decreased mechanical support due
to removal of stromal tissue, shortened cervical length,
antimicrobial defense impairment after removal of cer-
vical glands, and cervicovaginal bacterial flora alter-
ation. For women who had prior cold knife conization
or loop electrosurgical excision procedure, a study re-
ported that there was a significant increase in subse-
quent preterm births or preterm premature ruptured
of the membranes (PPROM) [12]. However, data on
the obstetric outcome of performing a cervical surgery
during pregnancy are limited [15,16].
Cervical Length in Multiple Pregnancies
The median gestational age of delivery is 36 weeks for
twins, 33 weeks for triplets, and 29 weeks for quadru-
plets. Multiple gestations result in greater uterine disten-
sion, which can initiate labor and promote earlier
cervical changes compared with singleton pregnancies.
Approximately 10% of preterm deliveries are from twin
gestations. The rate of spontaneous preterm delivery
was 1.5% for dichorionic and 9.1% for monochorionic
twins before 28 weeks [17]. Studies on both cervical
length and funneling at 22 weeks’ gestation are able 
to predict preterm birth in dichorionic twin pregnan-
cies (excluding monochorionic twin pregnancies). A cer-
vical length of > 30 mm for twins indicates a low risk of
preterm delivery. However, a cervical length of < 25 mm
at 18 weeks or a shortening of cervical length at
> 2.5 mm per week between 18 and 28 weeks is associ-
ated with a risk of preterm delivery for twins [18–20].
On the other hand, monochorionic twin pregnancies
need tailored obstetric management.
Although studies on triplet pregnancy were based
on small number of cases, a cervical length of < 25 mm
at 14–20 weeks has been associated with preterm deliv-
ery (delivery before 32 weeks) of triplets and adverse
perinatal outcome [21–26]. Early evaluation schedule
is thus recommended for triplets in the first trimester.
Cervical Length and Biochemical 
Markers for Predicting Preterm Labor
The criteria to document a preterm labor include: (1)
four contractions in 20 minutes or eight in 60 minutes,
plus progressive change in the cervix; (2) cervical
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Figure 1. Transvaginal ultrasound revealing the distance 
between the internal os and external os of normal cervix.
Figure 2. A short cervical length of < 25 mm with funneling
after cerclage (arrow).
dilatation of more than 1 cm; and (3) cervical efface-
ment of 80% or more [27]. Cervical length assessed by
transvaginal ultrasound at 16–18 weeks, augmented
by serial evaluations, is a predictor of spontaneous
birth before 35 weeks in high-risk women [1,28]. For
the low-risk pregnancy, cervical ultrasound and fetal
fibronectin have low sensitivity for preterm birth before
35 weeks’ gestation [29].
While preterm births between 28 to 35 weeks’ ges-
tation do not always result in significant neonatal com-
plications, very early preterm deliveries before 28 weeks’
gestation carry a risk of severe newborn morbidities.
Early identification of high-risk women could be as
early as 16–18 weeks’ gestation by using cervical length.
Sequential evaluations would result in higher prediction
[1,3,27,28,30].
The most commonly available commercial kit to
detect fetal glycoprotein in cervicovaginal secretion is
that for fibronectin. A positive result for cervical or
vaginal fetal fibronectin is one with a value exceeding
50 ng/mL by an enzyme-linked immunosorbent assay.
It is a powerful predictor of subsequent preterm birth
when a positive test is indicated as early as 8–22 weeks
[31]. However, cervical manipulation and infection can
also stimulate fetal fibronectin release.
Studies on patients at high risk for preterm delivery
showed that a transvaginal cervical length of < 10 mm,
cervical funneling of > 75% and a positive fetal fibro-
nectin screening were most predictive of preterm deliv-
ery caused by PPROM [32,33]. Progression of cervical
shortening and preterm labor symptoms were predic-
tors of the risk, and tocolytic agents would be indicated.
Cerclage for Incompetence Due to 
Short Cervical Length
Cervical incompetence is traditionally described as a
history of painless dilatation of the cervix, with pro-
lapse and ballooning of membranes into the vagina,
followed by expulsion of an immature fetus [34]. It is
due to a physical defect in the cervical tissue, either con-
genital or acquired, and is a cause of recurrent second-
trimester or early third-trimester pregnancy loss [35].
Shortened cervical length in high-risk women with
previous abortion or cervical surgical intervention has
been consistently associated with spontaneous preterm
birth. A cervical length of < 25 mm or funneling of the
internal os of > 25% measured as early as 14–16 weeks
or by 24 weeks of gestation is a significant predictor.
Cervical cerclage alone in these high-risk women showed
marginal benefit in the prevention of preterm delivery
[36]. The use of 17α-hydroxyprogesterone caproate and
cerclage in a study had benefits in preventing preterm
delivery [4,36]. But another study revealed that the
combination of cerclage and other tocolytics, such as
indomethacin, was not associated with a decrease in
pregnancy loss [37]. Prophylactic or planned cerclage
procedures based on previous history or on ultrasound
examination are usually performed around 14 weeks
[35]. However, the routine use of ultrasound to diag-
nose cervical incompetence in low-risk pregnancies is
not recommended. The efficacy of cerclage in low-risk
women with short cervices is inconclusive [38]. Emergent
or therapeutic cerclage tends to be performed after 18
weeks and poses technical challenges. The obstetric out-
come of preventing preterm birth by emergent cerclage
remains uncertain.
Cervical Length and Induction of Labor
Preinduction ultrasonographic measurement of cervical
length is a useful predictor of successful delivery. Studies
found that prediction of the likelihood of cesarean sec-
tion was provided by cervical length, occiput position,
parity, maternal age and body mass index [39,40]. In
addition, a mid-trimester cervical length is an independ-
ent predictor of the risk of cesarean section at term in
primiparous women [5]. When comparing transvaginal
ultrasound for cervical length with digital examination
for Bishop’s score, both are useful predictors of labor
induction with the former being better tolerated [41].
Three-dimensional Assessment 
for Cervical Length
Some small case studies tried to report the optimal cut-
off point of the cervical volume at mid-trimester [42–45].
The technically more complex three-dimensional imag-
ing measures the cervical length, width and anteropos-
terior diameters, but does not add any benefit when
compared with the conventional cervical length meas-
urement for prediction of preterm delivery [42–45].
Owing to anatomic factors, three-dimensional cervical
volumetry ultrasound assessment did not provide addi-
tional information, even in high-order multiple gesta-
tion, according to a study [46].
Conclusion
Measurement of cervical length during pregnancy is fun-
damental and handy for obstetricians. The examination
is tolerable to pregnant women. Use of ultrasonographic
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cervical measurements increases the ability to predict
spontaneous birth before 28 weeks in high-risk women,
such as those with a history of preterm birth plus a short
cervix. Practically, serial transvaginal ultrasound exam-
inations in the early second trimester from 14–16 weeks
to 24–27 weeks would provide longitudinal changes in
the cervical length and a better understanding of very
early preterm birth before 28 weeks. A positive fetal
fibronectin result, PPROM, and a short cervix are highly
associated with one another. Cervical length should also
be taken as one of the parameters when induction of
labor is considered.
Acknowledgments
The authors would like to thank Dr Tzu-Hao Wang for
his great help in preparing the manuscript. This study
was supported by the National Science Council, Taiwan
(grant no. NSC 94-2314-B-182A-144).
References
1. Owen J, Yost N, Berghella V, et al. Mid-trimester endovaginal
sonography in women at high risk for spontaneous preterm
birth. JAMA 2001;286:1340–8.
2. Owen J, Iams JD, Hauth JC. Vaginal sonography and cervical
incompetence. Am J Obstet Gynecol 2003;188:586–96.
3. Iams JD, Goldenberg RL, Mercer BM, et al. The Preterm
Prediction Study: recurrence risk of spontaneous preterm
birth. National Institute of Child Health and Human
Development Maternal-Fetal Medicine Units Network. 
Am J Obstet Gynecol 1998;178:1035–40.
4. Romero R. Prevention of spontaneous preterm birth: the
role of sonographic cervical length in identifying patients
who may benefit from progesterone treatment. Ultrasound
Obstet Gynecol 2007;30:675–86.
5. Smith GC, Celik E, To M, Khouri O, Nicolaides KH. Cervical
length at mid-pregnancy and the risk of primary cesarean
delivery. N Engl J Med 2008;358:1346–53.
6. Yost NP, Bloom SL, Twickler DM, Leveno KJ. Pitfalls in
ultrasonic cervical length measurement for predicting preterm
birth. Obstet Gynecol 1999;93:510–6.
7. Reichman D, Laufer MR, Robinson BK. Pregnancy outcomes
in unicornuate uteri: a review. Fertil Steril 2008 (In press).
8. Airoldi J, Berghella V, Sehdev H, Ludmir J. Transvaginal ultra-
sonography of the cervix to predict preterm birth in women
with uterine anomalies. Obstet Gynecol 2005;106:553–6.
9. Visintine J, Berghella V, Henning D, Baxter J. Cervical length
for prediction of preterm birth in women with multiple
prior induced abortions. Ultrasound Obstet Gynecol 2008;
31:198–200.
10. Kyrgiou M, Koliopoulos G, Martin-Hirsch P, Arbyn M,
Prendiville W, Paraskevaidis E. Obstetric outcomes after
conservative treatment for intraepithelial or early invasive
cervical lesions: systematic review and meta-analysis. Lancet
2006;367:489–98.
11. Sadler L, Saftlas A. Cervical surgery and preterm birth. 
J Perinat Med 2007;35:5–9.
12. Sadler L, Saftlas A, Wang W, Exeter M, Whittaker J,
McCowan L. Treatment for cervical intraepithelial neoplasia
and risk of preterm delivery. JAMA 2004;291:2100–6.
13. Sjoborg KD, Vistad I, Myhr SS, et al. Pregnancy outcome
after cervical cone excision: a case-control study. Acta Obstet
Gynecol Scand 2007;86:423–8.
14. Crane JM, Delaney T, Hutchens D. Transvaginal ultrasonog-
raphy in the prediction of preterm birth after treatment for
cervical intraepithelial neoplasia. Obstet Gynecol 2006;107:
37–44.
15. Yahata T, Numata M, Kashima K, Sekine M, Fujita K,
Yamamoto T, Tanaka K. Conservative treatment of stage
IA1 adenocarcinoma of the cervix during pregnancy. Gynecol
Oncol 2008;109:49–52.
16. Bisseling KC, Bekkers RL, Rome RM, Quinn MA. Treatment
of microinvasive adenocarcinoma of the uterine cervix: a
retrospective study and review of the literature. Gynecol
Oncol 2007;107:424–30.
17. Sebire NJ, Sepulveda W, Jeanty P, Nyberg DA, Nicolaides KH.
Multiple gestations. In: Nyberg DA, McGahan JP, Pretorius
DH, Pilu G, eds. Diagnostic Imaging of Fetal Anomalies.
Philadelphia: Lippincott Williams & Wilkins, 2003:777–814.
18. Imseis HM, Albert TA, Iams JD. Identifying twin gestations
at low risk for preterm birth with a transvaginal ultrasono-
graphic cervical measurement at 24 to 26 weeks’ gestation.
Am J Obstet Gynecol 1997;177:1149–55.
19. Vayssiere C, Favre R, Audibert F, et al. Cervical assessment
at 22 and 27 weeks for the prediction of spontaneous birth
before 34 weeks in twin pregnancies: is transvaginal sonog-
raphy more accurate than digital examination? Ultrasound
Obstet Gynecol 2005;26:707–12.
20. Sperling L, Kiil C, Larsen LU, et al. How to identify twins at
low risk of spontaneous preterm delivery. Ultrasound Obstet
Gynecol 2005;26:138–44.
21. Maslovitz S, Hartoov J, Wolman I, Jaffa A, Lessing JB, Fait G.
Cervical length in the early second trimester for detection of
triplet pregnancies at risk for preterm birth. J Ultrasound Med
2004;23:1187–91.
22. Meath AJ, Ramsey PS, Mulholland TA, Rosenquist RG,
Lesnick T, Ramin KD. Comparative longitudinal study of
cervical length and induced shortening changes among 
singleton, twin, and triplet pregnancies. Am J Obstet Gynecol
2005;192:1410–5.
23. Poggi SH, Ghidini A, Landy HJ, Alvarez M, Pezzullo JC,
Collea JV. Predictive value of transvaginal cervical length 
in triplet pregnancies for spontaneous preterm delivery at
< or = 32 weeks. J Matern Fetal Neonatal Med 2002;12:46–9.
24. To MS, Skentou C, Cicero S, Liao AW, Nicolaides KH.
Cervical length at 23 weeks in triplets: prediction of sponta-
neous preterm delivery. Ultrasound Obstet Gynecol 2000;16:
515–8.
25. Ramin KD, Ogburn PL Jr, Mulholland TA, Breckle RJ,
Ramsey PS. Ultrasonographic assessment of cervical length
in triplet pregnancies. Am J Obstet Gynecol 1999;180:1442–5.
26. Guzman ER, Walters C, O’Reilly-Green C, Meirowitz NB,
Gipson K, Nigam J, Vintzileos AM. Use of cervical 
Taiwan J Obstet Gynecol • September 2008 • Vol 47 • No 3294
A.S. Chao, et al
ultrasonography in prediction of spontaneous preterm birth
in triplet gestations. Am J Obstet Gynecol 2000;183:1108–13.
27. Preterm birth. In: Cunningham FG, Gant NF, Leveno KJ,
Gilstrap LC, Hauth JC, Wenstrom KD, eds. Williams Obstetrics,
22nd edition. New York: McGraw-Hill, 2005:867.
28. Andrews WW, Copper R, Hauth JC, Goldenberg RL, Neely
C, Dubard M. Second-trimester cervical ultrasound: associ-
ations with increased risk for recurrent early spontaneous
delivery. Obstet Gynecol 2000;95:222–6.
29. Iams JD, Goldenberg RL, Mercer BM, et al. The Preterm
Prediction Study: can low-risk women destined for sponta-
neous preterm birth be identified? Am J Obstet Gynecol
2001;184:652–5.
30. Goldenberg RL, Iams JD, Das A, et al. The Preterm Pre-
diction Study: sequential cervical length and fetal fibronectin
testing for the prediction of spontaneous preterm birth.
National Institute of Child Health and Human Development
Maternal-Fetal Medicine Units Network. Am J Obstet Gynecol
2000;182:636–43.
31. Lockwood CJ, Senyei AE, Dische MR, et al. Fetal fibronectin
in cervical and vaginal secretions as a predictor of preterm
delivery. N Engl J Med 1991;325:669–74.
32. Odibo AO, Berghella V, Reddy U, Tolosa JE, Wapner RJ.
Does transvaginal ultrasound of the cervix predict preterm
premature rupture of membranes in a high-risk population?
Ultrasound Obstet Gynecol 2001;18:223–7.
33. Mercer BM, Goldenberg RL, Meis PJ, et al. The Preterm
Prediction Study: prediction of preterm premature rupture 
of membranes through clinical findings and ancillary test-
ing. The National Institute of Child Health and Human
Development Maternal-Fetal Medicine Units Network. 
Am J Obstet Gynecol 2000;183:738–45.
34. Abortion. In: Cunningham FG, Gant NF, Leveno KJ, Gilstrap
LC, Hauth JC, Wenstrom KD, eds. Williams Obstetrics, 22nd
edition. New York: McGraw-Hill, 2005:236.
35. Drakeley AJ, Roberts D, Alfirevic Z. Cervical stitch (cerclage)
for preventing pregnancy loss in women. Cochrane Database
Syst Rev 2003:CD003253.
36. Rebarber A, Cleary-Goldman J, Istwan NB, Rhea DJ, 
Desch C, Russo-Stieglitz K, Saltzman DH. The use of 17 
alpha-hydroxyprogesterone caproate (17p) in women with
cervical cerclage. Am J Perinatol 2008;25:271–5.
37. Visintine J, Airoldi J, Berghella V. Indomethacin administration
at the time of ultrasound-indicated cerclage: is there an
association with a reduction in spontaneous preterm birth?
Am J Obstet Gynecol 2008;198:643.e1–3.
38. Berghella V, Daly SF, Tolosa JE, et al. Prediction of preterm
delivery with transvaginal ultrasonography of the cervix in
patients with high-risk pregnancies: does cerclage prevent
prematurity? Am J Obstet Gynecol 1999;181:809–15.
39. Rane SM, Guirgis RR, Higgins B, Nicolaides KH. The value of
ultrasound in the prediction of successful induction of labor.
Ultrasound Obstet Gynecol 2004;24:538–49.
40. Pandis GK, Papageorghiou AT, Ramanathan VG, Thompson
MO, Nicolaides KH. Preinduction sonographic measurement
of cervical length in the prediction of successful induction
of labor. Ultrasound Obstet Gynecol 2001;18:623–8.
41. Tan PC, Vallikkannu N, Suguna S, Quek KF, Hassan J.
Transvaginal sonographic measurement of cervical length 
vs. Bishop score in labor induction at term: tolerability and
prediction of Cesarean delivery. Ultrasound Obstet Gynecol
2007;29:568–73.
42. To MS, Alfirevic Z, Heath VC, et al. Cervical cerclage for
prevention of preterm delivery in women with short cervix:
randomised controlled trial. Lancet 2004;363:1849–53.
43. Rozenberg P, Rafii A, Senat MV, Dujardin A, Rapon J, Ville Y.
Predictive value of two-dimensional and three-dimensional
multiplanar ultrasound evaluation of the cervix in preterm
labor. J Matern Fetal Neonatal Med 2003;13:237–41.
44. Towner D, Boe N, Lou K, Gilbert WM. Cervical length
measurements in pregnancy are longer when measured with
three-dimensional transvaginal ultrasound. J Matern Fetal
Neonatal Med 2004;16:167–70.
45. Hoesli IM, Surbek DV, Tercanli S, Holzgreve W. Three dimen-
sional volume measurement of the cervix during pregnancy
compared to conventional 2D-sonography. Int J Gynaecol
Obstet 1999;64:115–9.
46. Strauss A, Heer I, Fuchshuber S, Janssen U, Hillemanns P,
Hepp H. Sonographic cervical volumetry in higher order
multiple gestation. Fetal Diagn Ther 2001;16:346–53.
Taiwan J Obstet Gynecol • September 2008 • Vol 47 • No 3 295
Cervical Length in Pregnancy
